Impairment of mitochondrial respiration and electron transport chain enzymes during cocaine-induced hepatic injury.
Morphological and biochemical changes in mitochondrial have been reported early in the course of cocaine-induced hepatotoxicity. This study was designed to examine the effects of repeated cocaine exposure in vivo on mitochondrial respiration, activities of respiratory chain enzymes, and lipid peroxide measures in liver. Male Sprague-Dawley rats were exposed to cocaine (5 i.p. injections of 25 mg/kg; 3-day period). Blood and liver samples were taken, and hepatic mitochondria were isolated by differential centrifugation. The cocaine-treated rats developed oxidative stress in hepatic mitochondria as evidenced by a significant increase in malonaldialdehyde (MDA; 52%; p < 0.0001) and a decreased glutathione (GSH; 22%; p < 0.0003). Blood aspartate aminotransferase (AST) and glutathione s-transferase (GST) levels in cocaine groups were significantly elevated (2.6 and 3.2 fold, respectively; p < 0.0001 for both). Cocaine caused a decrease in state-3 respiration and respiratory control ratio (RCR) ratio when exposed to site I and II substrates; these changes were parallelled by a decrease in complex I (22%; p < 0.003), succinate cytochrome c reductase (27%; p < 0.004), and complex IV (24%; p < 0.003). In conclusion, functional abnormalities of hepatic mitochondria accompany lipid peroxidation caused by cocaine, supporting the hypothesis that the mitochondria is one of the major intracellular targets of cocaine hepatotoxicity.